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Introduction

Discussion

Green space is important in urban areas
because it encourages interaction
between residents and nature, builds
social ties, enhances spatial network,
provides public spaces for recreation, and
benefits physical and mental health
(Sander 2014). The city of Waterville does
not have accurate GIS data that shows a
complete network of green spaces in the
city. A 2004 National Land Cover Database
classifies areas with vegetation. Waterville
city zoning data classifies the land into
functional zones. However, the land cover
and zoning data are not well connected.
The purpose of our project was to develop
a new GIS-based green space map of the
city of Waterville.

We identified green spaces in Colby
College, Leeman Island, Pine Grove
Cemetery, south of Jo-Ann Fabric and
Craft, Inland Hospital, Thomas College and
Pine Ridge Golf Course. The total area of
public green space in the city of Waterville
is 3.836 square kilometers. We computed
13 least cost paths between these green
parcels and formed a network with the
total length of 10.255 kilometers. The
average path length is 0.789 kilometers,
meaning that on average Waterville
residents can walk from one green parcel
to another in around 10 minutes (World
Health Organization, 2008).

Methods

Figure 1. Distribution of public green space, defined within the
institutional zone (INST) and resource protection zone (RP) in
the city of Waterville, ME

Figure 2. Accessibility of public green space in the city of
Waterville, ME. Each red line represents a least cost path
between two green parcels

We used ArcGIS (ESRI 2017) to display and
analyze our data. All maps are projected
in NAD 1983 UTM Zone 19N. We obtained
our road and elevation data from Maine
Office of GIS, Waterville Zoning District
data from the city of Waterville, Landsat 5
and the 2004 National Land Cover
Database from USGS, and a World
Imagery map from ESRI (Figure 3).
We processed the 7-band Landsat 5 data
and calculated Normalized Difference
Vegetation Index value to give a rough
Figure 3. Land satellite data of Waterville,
Figure 4. Color-coded zoning map of
Figure 5. NDVI map of Waterville, ME,
presentation of Waterville green space in
ME, clipped from the World Imagery map
Waterville, ME
generated from the Landsat 5 data
mosaic (Figure 5) by the equation (RNIR published by ESRI
collected on Sep. 20th, 2011
Rred) / (RNIR + Rred). RNIR is the reflectance
in the near infrared band (wavelength > 700 nm), and Rred is the reflectance in the red band (600 – 700
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To our knowledge, there was no available
data of public green space in Waterville.
This project created a polygon layer that
presents public green space in Waterville,
which can serve as a resource for future
GIS analysis in regards to sustainable city
planning. Our refined road map of
Waterville can also serve as a resource for
future GIS analysis and research projects.
The least-cost path network can
potentially provide a constructive plan for
future road planning in Waterville. More
variables such as construction cost and
population density can be incorporated to
generate optimal paths that connect more
citizens to green spaces. This network
emphasizes the importance of residents’
connection with nature and encourages
Waterville citizens to drive less, walk and
bike more in the city, and meanwhile
enjoy the nature.
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